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Abstract 
 
Epidemiological investigations conducted on some major infectious diseases evolving in NE Romania (rabies and avian 
influenza) were carried out in the period 2018-2024 in both wild animals of hunting interest and domestic animals. In this 
regard, laboratory examinations that confirmed the diagnosis were of great importance.The diagnosis of rabies in foxes 
and cattle was confirmed by direct immunofluorescence (IFD) and bioassay on laboratory mice, and the diagnosis of 
avian influenza (flu) in swans was confirmed by Real-time RT-PCR.3612 brain samples collected from foxes and 27 brain 
samples from cattle were analyzed for rabies - of these, 178 samples were positive by IFD (70 samples from foxes and 
27 from cattle), and 43 samples were confirmed by bioassay. Intense circulation of the rabies virus with high epidemic 
potential was observed in Iași and Botoșani counties, while in Neamț and Vaslui counties the virus presents a low but 
persistent risk profile.When infected with influenza A viruses, H5N1 strains were confirmed in 119 swans out of 197 
swans examined (approx. 60%). The highest positivity rate was identified in Neamț, Botoșani and Suceava counties where 
swans nested in greater numbers in wetlands. 
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Laboratory diagnosis is an essential 
element in the surveillance, control and eradication 
of major infectious diseases (rabies, avian 
influenza) that affect both wild and domestic 
animals and, even more seriously, humans. 
Confirming the diagnosis in wild animals, species 
of hunting interest, allows the identification of the 
reservoir of infection in wildlife and contributes to 
the prevention of disease transmission to domestic 
animals and humans. A prompt, correct diagnosis 
contributes to the establishment of quarantine 
measures, movement restrictions, monitoring, 
vaccination and sometimes prophylactic slaughter. 
(PuchianuG., Secașiu V., 2012; Puchianu G., 
Secașiu V., 2019)  

The current legislation regulates the 
measures of the European Union, but also takes 
into account compliance with the standards 
imposed by international organizations, such as the 
World Organization for Animal Health 
(WOAH/OIE), the World Health Organization 
(WHO) which favors the recognition of the results 
at the international level. There is also the interest 
of integrating the diagnosis into a coherent 
interdependent One Health system of integral 
surveillance of animal, human and environmental 
health. (WOAH, 2023) 
 

 MATERIAL AND METHOD 
 

The definitive diagnosis was validated 
using the two laboratory methods for accurate and 
rapid detection of rabies, exclusively post-mortem 
by examining the brain tissue of the suspect 
animal. 

The biological samples came from suspect 
animals from the counties of the NE region of 
Romania, namely the counties of Iași, Neamț, 
Suceava, Botoșani and Vaslui. The laboratory 

analyses were carried out within the sanitary-
veterinary laboratories of the Sanitary-Veterinary 
and Food Safety Directorates in the mentioned 
counties. 

During the period 2018-2024, a total of 
3612 brain samples collected from foxes and 27 
samples from cattle were analysed. (Ionescu E.C., 
Pașca P., 2024) (Table 1) 
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Table 1 
Epidemiological status of rabies cases confirmed by direct immunofluorescence (DIF) and mouse inoculation 

test, during 2018–2024 

LOCATION YEAR 

No of 
samples 
examina
ted 

No of positive samples IFD NO. OF SAMPLES 
CONFIRMED BY 
BIOSPAM 

 
Total Foxes 

Domestic species 
others Cattle 

IS 

2018 76 4 2 2 0 1 
2019 113 2 2 0 0 1 
2020 122 2 1 1 0 1 
2021 156 6 0 3 3 2 
2022 112 17 6 11 0 2 
2023 61 14 13 1 0 2 
2024 141 5 3 1 1 2 

BT 

2018 113 8 4 2 2 2 
2019 75 2 0 2 0 1 
2020 111 2 1 1 0 1 
2021 108 6 1 4 1 1 
2022 102 5 3 1 1 2 

2023 111 32 12 4 1
6 3 

2024 89 6 3 2 1 2 

SV 

2018 316 0 0 0 0 0 
2019 7 0 0 0 0 0 
2020 32 0 0 0 0 0 
2021 79 1 0 1 0 1 
2022 86 5 0 4 1 2 
2023 88 23 3 20 0 2 
2024 112 1 0 0 1 0 

NT 

2018 116 22 10 12 0 1 
2019 92 2 1 1 0 2 
2020 174 1 0 1 0 1 
2021 118 1 1 0 0 1 
2022 121 1 0 1 0 1 
2023 132 1 1 0 0 0 
2024 96 2 2 0 0 2 

VS 

2018 18 1 0 1 0 1 
2019 7 1 1 0 0 1 
2020 32 0 0 0 0 0 
2021 79 1 0 1 0 1 
2022 86 1 0 1 0 1 
2023 177 3 0 3 0 3 
2024 154 0 0 0 0 0 

Total  3612 178 70 81 2
7 

43 

 
All samples were tested by direct 

immunofluorescence (IFD) and only in some 
situations (43 cases) was bioassay testing on 
laboratory mice required. 
 For IFD testing, various diagnostic kits 
validated in county laboratories in Romania were 
used. 
The RABITEST diagnostic kit, composed of the 
lyophilized fluorescent antirabies serum-active and 
the lyophilized fluorescent antirabies serum-control 
which is prepared by resuspension in one ml of 
distilled water followed by centrifugation (2000 
rpm/10 min) and clarification and extraction of the 
supernatant and staining. 

 Anti-Rabies monoclonal antibodies-FD-
FITC Anti-Rabes Monoclonal Glubin-FDI 
FUJIREBIO Diagnostics (Japan/Belgium) which 
are sold in lyophilized form and contain the EVANS 
blue counterstain which allows the differentiation of 
cellular structures. 
 If immunofluorescence tests are 
inconclusive or RT-PCR cannot be applied, a 
bioassay can be performed on laboratory mice. 
This can also be used when confirming virus 
isolation or in research studies to validate viral 
strains. (Dascălu A., 2017) 
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 The two tests cannot be compared by 
correlating the data because the bioassay is not 
used simultaneously with the IFD. 
 Some bird species are susceptible to 
infection with influenza A viruses: chickens, 
turkeys, pheasants, quails, geese, ducks, guinea 
fowl. Wild waterfowl constitute a reservoir for the 
avian influenza virus, with migratory birds 
representing an important factor in the spread of 
the virus. (Alexander D. J., 2007) 
 The aim of this investigation was to confirm 
the presence of active virus in wild bird populations 
(swans), even in cases that were not positive for 
IHA. Real Time RT-PCR has numerous 
advantages that are reflected in the accuracy of 
viral genome detection from the early stages of 
infection, and the results are generated quickly 
(within a few hours). (Blagodatski A., et al., 2021) 
 Using specific primers and probes, the 
method allows the exact identification of viral 
subtypes, which is extremely useful in the 
surveillance of zoonoses. Compared to classical 
RT-PCR, the Real Time RT-PCR technique 
reduces the risk of contamination and, implicitly, 
false positive results, due to the fact that 
amplification and reading are done in a closed 
system. (Spackman E., 2020) 

 Investigations carried out in the period 
2018-2024 using the Real Time RT-PCR technique 
aimed at the genomic detection of the H5N1 virus 
in biological samples collected from swans from 
several counties in NE Romania. (Liang Y., 2023). 

 
RESULTS AND DISCUSSIONS 

The comparative analysis of positive cases 
confirmed by IFD during the period 2018-2024 
highlights important variations between the 
analyzed counties. Iasi and Botosani counties stand 
out for their high absolute values, signaling the 
intense circulation of the rabies virus and high 
epidemic potential. In contrast, Neamt and Vaslui 
counties present a low but persistent risk profile. 
Suceava County is a typical example of a sudden 
reemergence of the infection after a period of 
apparent calm. 
 The years of war in Ukraine probably 
contributed to the impossibility of monitoring cases 
and the uncontrolled movement of wild animals. 
(ANSVSA, 2008) 
 

 
Fig.1 Dynamics evolution of rabiescases in wild animals (foxes) and domestic animals (cattle) confirmedby 

direct immunofluorescence (DIF) 
Regarding the evaluation of the avian 

influenza results, samples from 197 swans 
suspected of being infected were tested, of which 
119 (60.4%) were positive for the H5N1 genome. 
The temporal distribution shows an increase in 
virus activity in 2022 and 2023. In 2022, 42 swans 

were examined, of which 34 were confirmed by 
Real Time RT-PCR (Neamț), and in 2023, 142 
swans were tested, of which 75 were confirmed in 
Neamț, Botoșani and Suceava counties. In 2024, all 
swans tested in Suceava county were found to be 
positive. (Webby J.R., 2024). (Table 2) 

 
Table 2 

Results of molecular testing (real timeRT-PCR) for H5N1 virus in swanslocated in theNorth-Easterncounties of 
Romania, during 2018–2024 

 

Location Year Species Samples No of tested 
swans 

No of detectes 
genome H5N1 

Neamț 2018 Swan Body 
organs/tissues 1 0 

Neamț 2019 Swan Body 
organs/tissues 1 0 
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Neamț 2020 Swan Body 
organs/tissues 1 0 

Neamț 2022 Swan Body 
organs/tissues 41 34 

Vaslui 2022 Swan Body 
organs/tissues 1 0 

Neamț 2023 Swan Body 
organs/tissues 23 9 

Botoșani 2023 Swan Body 
organs/tissues 19 19 

Suceava 2023 Swan Body 
organs/tissues 100 47 

Suceava 2024 Swan Body 
organs/tissues 10 10 

Total    197 119 
 

Swans have proven to be an effective 
sentinel species for avian influenza surveillance, 
with a high positivity rate of 60.4% (119 positive 
cases out of 197 examined), especially in Neamț, 
Botoșani and Suceava counties, in wetlands. 

 
CONCLUSIONS 
 

1. The epidemiological study conducted 
during 2018-2024 on rabies cases confirmed by 
direct immunofluorescence (DIF) and mouse 
bioassay allowed the comparative analysis of 
positive cases in the analyzed counties: Iași, 
Botoșani, Suceava, Neamț and Vaslui. 

2. The distribution by species indicates a 
predominance of cases from wildlife in all counties 
studied except Botoșani county wherethere were no 

significant differences between positive cases 
confirmed in wild animals (foxes) and domestic 
animals (cattle). 

3. The results obtained in the diagnosis of 
rabies support the need for differentiated 
interventions, based on strengthening the 
vaccination of domestic animals and vaccine baits 
in wild animals, maintaining control in wildlife and 
continuing integrated surveillance to limit the 
zoonotic risk. (Dascalu A., et al. 2017) 

4. The data obtained justify the systematic 
inclusion of swans in epidemiological monitoring 
programs. The results require the need for annual 
testing by Real Time RT-PCR in swans for early 
detection of the virus and prevention of possible 
outbreaks in domestic birds. 
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